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MOUNTING STRUCTURE FOR BALL GRID ARRAY TYPE IC 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a mounting structure of 

a ball grid array type IC which has a plurality of solder balls 
provided on a bottom surface of its body portion so that the 
ball grid array type IC can be mounted on a board. 

2. Description of the Related Art 

10 A first structure according to the related art is shown 

in Figs* 7A, 7B, and 7C. The first structure includes: 
through-holes 103 formed in at least two corners of a substrate 
102 of a semiconductor package 101; and reinforcing leads 106 
inserted into the through-holes 103 of the semiconductor package 

15 101 and into through-holes 108 of a mounting board 107 to fix 
the semiconductor package 101 and the mounting board 107 to 
each other surely after the semiconductor package 101 is mounted 
on the mounting board 107 (e.g., see Japanese Patent No. 
3, 183, 278) . 

20 In the first structure, the reinforcing leads 106, which 

are provided as separate elements after the mounting of the 
semiconductor package 101 on the mounting board 107 in order 
to reinforce the mounting of the semiconductor package 101 on 
the mounting board 107, are soldered to the mounting board 107 

25 to prevent the semiconductor package 101 from peeling off after 
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the mounting. 

A second structure according to the related art is shown 
in Figs. 8A, 8B, and 8C. The second structure includes: a BGA 
package 202; a plurality of BGA terminals 221 provided on one 
5 surface side of the BGA package 202; solder balls 204 formed 
on the plurality of BGA terminals 221; a plurality of BGA 
protrusions 203 which are provided on the same surface side 
as the BGA terminals 221 and each of which has a step protrusion 
portion 232 in its middle, and a conical protrusion portion 

10 231 extending to its tip; a printed board 201; a plurality of 
BGA connection terminals 211 which are provided on one surface 
side of the printed board 201 and which come into contact with 
the plurality of solder balls 204 on the BGA package 202; and 
BGA protrusion-inserting holes 205 which are provided on the 

15 same surface side as the BGA connection terminals 211 and in 
which the BGA protrusions 203 having the step protrusion portions 
232 on the BGA package 202 are inserted (e.g., see 
JP-A-2002-246512) . 

In the second structure, there is however a problem that 

20 the BGA protrusions 203 are apt to come out after the BGA 
protrusions 203 are inserted in the BGA protrusion-inserting 
holes 205 of the printed board 201. In addition, since the 
BGA protrusions 2 03 are provided on four corners of a bottom 
surface of the BGA package 202, orientation of the BGA package 

25 202 cannot be decided when the BGA package 202 is mounted on 
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the printed board 201. Accordingly, there is a problem that 
the BGA package 202 is apt to be mounted in an incorrect direction. 

SUMMARY OF THE INVENTION 
5 It is an object of the invention to provide a mounting 

structure of a ball grid array type IC which makes it possible 
to mount the ball grid array type IC on a board in parallel 
with the board without inclination, eliminate any soldering 
defect and eliminate rubbing of the ball grid array type IC 

10 against the board during mounting to thereby prevent 
short-circuiting of terminals and prevent the ball grid array 
type IC from being mounted in an incorrect direction. 

The invention is proposed to solve the problems. According 
to the invention, there is provided a mounting structure of 

15 a ball grid array type IC including: resin guide ribs provided 
on opposite sides of a body portion of the ball grid array type 
IC; engaging pawls formed at distal ends of the guide ribs so 
as to be locked into locking holes of a board; springs in which 
the guide ribs are inserted respectively; and height adjusting 

20 ribs provided at places slightly inwardly distant from the guide 
ribs respectively so as to protrude from the body portion; wherein 
the springs prevent the ball grid array type IC f rombeing strongly 
pressed against the board when the ball grid array type IC is 
mounted on the board; and the height adjusting ribs adjust the 

25 ball grid array type IC to a predetermined height relative to 



- 3 - 



the board. 

The invention also provides a mounting structure of a ball 
gridarray type IC including: resinguide ribs providedon opposite 
sides of a body portion of the ball grid array type IC; engaging 
5 pawls formed at distal ends of the guide ribs so as to be locked 
into locking holes of a board; and elastic bodies provided on 
the guide ribs; wherein the elastic bodies prevent the ball 
grid array type IC from being strongly pressed against the board 
when the ball grid array type IC is mounted on the board, 

10 Preferably, the mounting structure of the ball grid array 

type IC according to the invention may further includes height 
adjusting ribs formed on sides of the guide ribs so as to be 
integrated with the guide ribs respectively. 

Preferably, in the invention, the elastic bodies may be 

15 made of elastic pieces provided on sides of the guide ribs so 
as to be integrated with the guide ribs respectively and extend 
toward the board. 

The invention further provides a mounting structure of 
a ball grid array type IC including a plurality of solder balls 

20 provided on a bottom surface of a body portion of the ball grid 
array type IC for mounting the ball grid array type IC on a 
board; wherein a pair of anti-rubbing pins to be fitted into 
insertion holes provided in the board are provided on diagonal 
corners of the bottom surface of the body portion respectively 

2 5 so as to protrude downward. 
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The invention further provides a mounting structure of 
a ball grid array type IC including a plurality of solder balls 
provided on a bottom surface of a body portion of the ball grid 
array type IC for mounting the ball grid array type IC on a 
5 board; wherein at least one anti-rubbing pin to be fitted in 
an insertion hole provided in the board is provided on the bottom 
surface of the body portion so as to protrude downward. 

Preferably, in the invention, the anti-rubbing pin may 
be provided on each of three corners of the body portion so 
10 as to protrude downward. 

Preferably, in the invention, the anti-rubbing pin may 
be provided on one corner of the body portion so as to protrude 
downward while a pin which is shaped like a square in section 
and which serves as an orienting pin and also as a positioning 
15 pin to be inserted into a square hole formed in the board is 
provided on another corner of the bottom surface of the body 
portion diagonally opposite the anti-rubbing pin, so as to 
protrude downward . 

2 0 BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1A and IB show a mounting structure of a ball grid 
array type IC according to a first embodiment of the invention, 
Fig. 1A being a sectional view showing a state of the ball grid 
array type IC before mounting, Fig. IB being a sectional view 

25 showing a state of the ball grid array type IC after mounting; 
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Fig. 2 is a sectional view showing a state of a mounting 
structure of a ball grid array type IC according to a second 
embodiment of the invention before mounting; 

Fig. 3 is a sectional view showing a state of a mounting 
5 structure of a ball grid array type IC according to a third 
embodiment of the invention after mounting; 

Figs. 4A and 4B show a mounting structure of a ball grid 
array type IC according to a fourth embodiment of the invention, 
Fig. 4A being a bottom view of the ball grid array type IC, 
10 Fig. 4B being a sectional view showing a state of the ball grid 
array type IC after mounting; 

Figs. 5A and 5B show a mounting structure of a ball grid 
array type IC according to a fifth embodiment of the invention, 
Fig. 5A being a bottom view of the ball grid array type IC, 
15 Fig. 5B being a sectional view showing a state of the ball grid 
array type IC after mounting; 

Fig. 6 is a bottom view of a ball grid array type IC in 
a mounting structure according to a sixth embodiment of the 
invention; 

20 Figs. 7A, 7B, and 7C show a mounting structure of a ball 

grid array type semiconductor package according to the related 
art, Fig. 7A being a plan view of the ball grid array type 
semiconductor package, Fig. 7B being a side sectional view of 
the ball grid array type semiconductor package, Fig. 7C being 

25 a side sectional view showing a state in which the ball grid 
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array type semiconductor package is mounted on a mounting board; 
and 

Figs. 8A, 8B, and 8C show the structure of a BGA package 
according to the related art, Fig. 8A being a perspective view 
5 of the BGA package, Fig. 8B being a sectional view of the BGA 
package, Fig. 8C being a sectional view of the BGA package mounted 
on a mounting board before soldered to the mounting board. 

DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENTS 

10 Embodiments of a mounting structure of a ball grid array 

type IC according to the invention will be described below with 
reference to the drawings. 

Figs. 1A and IB show a mounting structure of a ball grid 
array type IC according to a first embodiment of the invention. 

15 Fig. 1A is a sectional view showing a state of the ball grid 
array type IC before mounting, and Fig. IB is a sectional view 
showing a state of the ball grid array type IC after mounting. 

As shown in Fig. 1A, the mounting structure of the ball 
grid array type IC 1 according to the first embodiment has: 

20 a plurality of solder balls 3 provided on a bottom surface of 
a body portion 2 of the ball grid array type IC 1; a pair of 
resin guide ribs 4, 4 provided on opposite sides on the bottom 
surface of the body portion 2; engaging pawls 4a formed at lower 
ends of the pair of guide ribs 4, 4 respectively so as to be 

25 locked into locking holes 5a of a board 5; springs 6 in which 
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the guide ribs 4, 4 are inserted respectively; and a pair of 
height adjusting ribs 7 , 7 provided at places slightly inwardly 
distant from the pair of guide ribs 4, 4 respectively so as 
to protrude from the bottom surface of the body portion 2. 
5 As shown in Fig. IB, the pair of guide ribs 4, 4 of the 

body portion 2 of the ball grid array type IC 1 are fitted into 
the locking holes 5a of the board 5, so that lower ends of the 
pair of height adjusting ribs 7 , 7 abut on a top surface of 
the board 5. 

10 According the first embodiment, the springs 6 prevent the 

ball grid array type IC 1 from being strongly pressed against 
the board 5 when the ball grid array type IG 1 is mounted on 
the board 5, and the height adjusting ribs 7, 7 adjust the ball 
grid array type IC 1 to a predetermined height relative to the 

15 board 5. 

Thus, the ball grid array type IC 1 can be mounted on the 
board 5 in parallel with the board 5 without inclination to 
thereby eliminate any soldering defect. 

Fig. 2 is a sectional view showing a state of a mounting 
20 structure of a ball grid array type IC according to a second 
embodiment of the invention before mounting. 

As shown in Fig. 2, in the mounting structure of the ball 
grid array type IC according to the second embodiment, height 
adjusting ribs 7, 7 are formed on sides of guide ribs 4, 4 so 
25 as to be integrated with the guide ribs 4, 4 respectively. 
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Further, springs 6 are fitted around the guide ribs 4, 
4 under the height adjusting ribs 7 , 7 respectively • 

According to the second embodiment, the height adjusting 
ribs 7, 1 can be made so robustly as not to be broken. 
5 Fig. 3 is a sectional view showing a state of a mounting 

structure of a ball grid array type IC according to a third 
embodiment of the invention after mounting. 

In the mounting structure of the ball grid array type IC 
according to the third embodiment, elastic pieces 4b, 4b which 
10 are substituted for the springs 6 are formed on sides of the 
guide ribs 4, 4 so as to be integrated with the guide ribs 4, 
4 respectively and extend downward. 

Accordingly, the springs 6 can be dispensed with, so that 
the number of components can be reduced to simplify the structure 
15 to thereby attain reduction in cost. 

Figs. 4A and 4B show a mounting structure of a ball grid 
array type IC according to a fourth embodiment of the invention. 

Fig. 4A is a bottom view of the ball grid array type IC, and 
Fig. 4B is a sectional view showing a state of the ball grid 
20 array type IC after mounting. 

As shown in Figs. 4A and 4B, the mounting structure of 
the ball grid array type IC according to the fourth embodiment 
has a plurality of solder balls 3 provided on a bottom surface 
of a body portion 2 of the ball grid array type IC 1 for mounting 
25 the ball grid array type IC 1 on a board 5. A pair of ant-rubbing 
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pins 8, 8 to be fitted into insertion holes 5b, 5b provided 
in the board 5 are provided on diagonal corners of the bottom 
surface of the body portion 2 so as to protrude downward. 

The anti-rubbing pins 8, 8 are aligned with and inserted 
5 into the insertion holes 5b, 5b of the board 5. 

According to the fourth embodiment, the ball grid array 
type IC 1 can be prevented from being rubbed against the board 
5because the anti-rubbingpins 8, 8 are inserted into the insertion 
holes 5b, 5b of the board 5 when the ball grid array type IC 
10 1 is mounted on the board 5. 

Figs. 5A and 5B show a mounting structure of a ball grid 
array type IC according to a fifth embodiment of the invention. 

Fig. 5A is a bottom view of the ball grid array type IC, and 
Fig. 5B is a sectional view showing a state of the ball grid 
15 array type IC after mounting. 

As shown in Fig. 5A, in the mounting structure of the ball 
grid array type IC according to the fifth embodiment, an 
anti-rubbing pin 8 is provided on each of three corners of a 
body portion 2 of the ball grid array type IC so as to protrude 
20 downward. 

As shown in Fig. 5B, the anti-rubbing pins 8 are inserted 
into insertion holes 5b formed in three locations of a board 
5 respectively to mount the ball grid array type IC 1 on the 
board 5. 

25 According to the fifth embodiment, the ball grid array 
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type IC 1 can be mounted on the board 5 so as to be oriented 
in a correct direction because the anti-rubbing pins 8 provided 
on the three corners of the body portion 2 are inserted into 
the insertion holes 5b formed in the three locations of the 
5 board 5, 

Fig. 6 is a bottom view of a ball grid array type IC in 
a mounting structure according to a sixth embodiment of the 
invention . 

As shown in Fig. 6, in the mounting structure of the ball 

10 grid array type IC according to the sixth embodiment, an 
ant-rubbing pin 8 is provided on one corner of a body portion 
2 of the ball grid array type IC so as to protrude downward 
while a pin 9 which is shaped like a square in section and which 
serves as an orienting pin and also as a positioning pin to 

15 be inserted into a square hole (not shown) formed in a board 
5 is provided on another corner of the bottom surface of the 
body portion 2 diagonally opposite the anti-rubbing pin 8, so 
as to protrude downward. 

The anti-rubbing pin 8 in one location is inserted into 

20 an insertion hole 5b of the board 5 while the orienting pin 
9 shaped like a square in section and serving also as a positioning 
pin is fitted into the square hole (not shown) of the board 
5 to mount the ball grid array type IC 1 on the board 5. 

According to the sixth embodiment, hence, the combination 

25 of the anti-rubbing pin 8 in one location and the orienting 
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pin 9 can prevent the ball grid array type IC 1 from being rubbed 
against the board 5. In addition, the orienting pin 9 shaped 
like a square in section permits the ball grid array type IC 
1 to be oriented in a correct direction relative to the board 
5 5 and permits the ball grid array type IC 1 to be positioned 
when the ball grid array type IC 1 is mounted on the board 5. 

As described above, in accordance with the invention, there 
is provided a mounting structure of a ball grid array type IC 
including: resin guide ribs provided on opposite sides of a 

10 body portion of the ball grid array type IC; engaging pawls 
formed at distal ends of the guide ribs so as to be locked into 
locking holes of a board; springs in which the guide ribs are 
inserted respectively; and height adjusting ribs provided at 
places slightly inwardly distant from the guide ribs respectively 

15 so as to protrude from the body portion; wherein the springs 
prevent the ball grid array type IC from being strongly pressed 
against the board when the ball grid array type IC is mounted 
on the board; and the height adjusting ribs adjust the ball 
grid array type IC to a predetermined height relative to the 

20 board. Accordingly, the following advantage can be obtained. 

That is, the ball grid array type IC can be mounted on 
the board in parallel with the board without inclination to 
eliminate any soldering defect. 

According to the invention, there is also provided a mounting 

25 structure of a ball grid array type IC including: resin guide 
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ribs provided on opposite sides of a body portion of the ball 
grid array type IC; engaging pawls formed at distal ends of 
the guide ribs so as to be locked into locking holes of a board; 
and elastic bodies provided on the guide ribs ; wherein the elastic 
5 bodies prevent the ball grid array type IC from being strongly 
pressed against the board when the ball grid array type IC is 
mounted on the board. Accordingly, the following advantage 
can be obtained. 

That is, the ball grid array type IC can be mounted on 

10 the board in a good condition while the ball grid array type 
IC is prevented from being strongly pressed against the board. 

According to the invention, height adjusting ribs may be 
formed on sides of the guide ribs so as to be integrated with 
the guide ribs respectively. Accordingly, the height adjusting 

15 ribs can be made so robustly as not to be broken. 

According to the invention, the elastic bodies may be made 
of elastic pieces provided on sides of the guide ribs so as 
to be integrated with the guide ribs respectively and extend 
downward. Accordingly, the springs can be dispensed with, so 

20 that the number of components can be reduced to simplify the 
structure to thereby attain reduction in cost. 

According to the invention, there is further provided a 
mounting structure of a ball grid array type IC including a 
plurality of solder balls provided on a bottom surface of a 

25 body portion of the ball grid array type IC for mounting the 
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ball grid array type IC on a board, wherein a pair of anti-rubbing 
pins to be fitted into insertion holes provided in the board 
are provided on diagonal corners of the bottom surface of the 
body portion respectively so as to protrude downward. 
5 Accordingly, the following advantage can be obtained. 

That is, the pair of anti-rubbing pins are inserted in 
the insertion holes of the board when the ball grid array type 
IC is mounted on the board, so that the ball grid array type 
IC can be prevented from being rubbed against the board. 

10 According to the invention, there is further provided a 

mounting structure of a ball grid array type IC including a 
plurality of solder balls provided on a bottom surface of a 
body portion of the ball grid array type IC for mounting the 
ball grid array type IC on a board, wherein at least one 

15 anti-rubbing pin to be fitted in an insertion hole provided 
in the board is provided on the bottom surface of the body portion 
so as to protrude downward. Accordingly, the following advantage 
can be obtained. 

That is, the anti-rubbing pin is inserted in the insertion 

20 hole of the board when the ball grid array type IC is mounted 
on the board, so that the ball grid array type IC can be prevented 
from being rubbed against the board. 

According to the invention, the anti-rubbing pin may be 
provided on each of three corners of the body portion so as 

25 to protrude downward. Accordingly, the three anti-rubbing pins 
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provided on the three corners of the body portion are inserted 
into the insertion holes formed in three locations of the board, 
so that the ball grid array type IC can be mounted on the board 
so as to be oriented in a correct direction. 
5 According to the invention, the anti-rubbing pin may be 

provided on one corner of the body portion so as to protrude 
downward while a pin which is shaped like a square in section 
and which serves as an orienting pin and also as a positioning 
pin to be inserted into a square hole formed in the board is 

10 provided on another corner of the bottom surface of the body 
portion diagonally opposite the anti-rubbing pin, so as to 
protrude downward. Accordingly, the combination of the 
anti-rubbing pin in one location and the orienting pin can prevent 
the ball grid array type IC from being rubbed against the board. 

15 In addition, the orienting pin shaped like a square in section 
permits the ball grid array type IC to be oriented in a correct 
direction relative to the board and permits the ball grid array 
type IC to be positioned when the ball grid array type IC is 
mounted on the board. 

20 
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